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ABSTRACT 
 
 Consistent under-reporting of autism cases by Indiana physicians to the Indiana 
Birth Defects and Problems Registry (IBDPR) has made quality autism-related data very 
difficult to obtain (Indiana Birth Defects and Problems Registry [IBDPR], 2011). As a 
result, the Indiana State Department of Health (ISDH) currently also utilizes data from 
billing information that it receives from hospital discharges.  However, such cases must 
be investigated further because autism is often merely suspected as a possibility in the 
discharge data.  A chart auditor must therefore review the child’s chart to determine if the 
condition is confirmed.  Meanwhile, the Indiana Department of Education (IDOE) has a 
different diagnostic procedure from physicians for determining whether a student has an 
Autism Spectrum Disorder (ASD), which qualifies him or her for special education.  A 
physician diagnosis of autism does not guarantee that a child will receive special 
education from public schools.  With all of these current complications surrounding 
autism, announced changes in the definition of autism by the American Psychiatric 
Association (APA) will likely have effects on both the special education field and the 
public health field.  There is a possibility that children who had previously received 
special education could cease to maintain their eligibility and may find it difficult to 
obtain benefits.  The IDOE may find it necessary to reevaluate their criteria for 
determining special education eligibility.  Additionally, public health officials may see 
the definition changes affect the number of autism cases they perceive their populations 
to have, thus impacting community and policy decisions. 
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This study was performed as an attempt to investigate and compare the sources 
used by the IBDPR to obtain autism data, and determine whether or not the resulting data 
creates an accurate depiction of the autistic population of Indiana.    It was also 
performed to speculate whether a stricter definition of autism will result in a higher 
quality of data for the IBDPR and a more consistent view on the disorder between the 
ISDH and the IDOE.  Perhaps from such consistency and simpler definitions, future 
recorded data will more closely resemble that of reality, enabling the ISDH to utilize the 
IBDPR to its full extent.  Using current definitions for an exploratory analysis of data 
from the past five years, a discrepancy clearly exists between the IBDPR and the reality 
of the population of Indiana.  
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1. Introduction 
 
Autism Spectrum Disorder (ASD) is a childhood developmental disorder which 
current estimates claim affects roughly as high as 1 out of every 91 children (Kogan et 
al., 2009).  Obtaining an ASD diagnosis early in a child’s life is extremely important for 
the sake of attempting early intervention. Numerous studies have shown that ASD 
patients who have undergone a carefully planned intervention to address social, 
cognitive, and communicative skill developments have produced positive outcomes 
(Bryson, Rogers, & Fombonne, 2003).  Unfortunately, diagnoses can be very difficult 
and time-consuming.  The average time between the first examination of a child 
following the observation of suspicious symptoms and their diagnosis is approximately 
13 months (Wiggins, Baio, & Rice, 2006).  There are a number of different disorders that 
fall within the autism spectrum, and these disorders are often confused with similar ones 
that are outside of the spectrum.  For example, children with Down syndrome are 10 
times more likely to have some form of autism, but of course, the two are completely 
separate disorders although some symptoms are shared (Molloy et al., 2009).  
Additionally, there are often large numbers of discrepancies of diagnoses and 
classifications of individual children between different evaluators.  One study in 
particular found that the rate of agreement for specific diagnoses among professionals 
was only 45% (Williams, Atkins, & Soles, 2009).  Such inconsistencies are very 
troubling, because receiving two conflicting diagnoses or one incorrect one can be a 
major setback for successful early intervention.   
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 The broad and often vague classification of disorders in and around the autism 
spectrum also makes needs assessment difficult for those in the special education sector.  
A lack of organization and a lack of understanding of the specific needs of individual 
children with autism can prohibit children with ASD from reaching their full potential.  
Health professionals have expressed great concern that gains being made in early 
interventions are not sustained once the children begin formal education (Bryson, et al., 
2003).  These unsustained gains result in a problem not only for families coping with 
ASD but also for the government as money is wasted on programs that are ineffective 
because of a lack of organization and overall understanding.  With each passing decade, 
cases of ASD have been discovered with more frequency (Yeargin-Allsopp et al., 2003), 
and as the cases increase, there is an even greater need for better data classification in all 
sectors that deal with autism so that special education systems can better serve the needs 
of each individual child 
  As more children are born with autism, more information becomes 
available about specific cases of autism and the circumstances under which the disorder 
affects these children.  For this information to become useful, it must be collected in 
databases or registries and analyzed.  The surveillance of autism is important for public 
health entities to be able to become fully aware of the health of their populations and 
what the needs of those populations are.  It has been shown that autism registries, in 
conjunction with other health department programs, can reach cases of autism that would 
not otherwise be detected (J. Pinborough-Zimmerman, Bilder, Satterfield, Hossain, & 
McMahon, 2010).  Unfortunately, because of the broad and vague nature of ASD, it is 
very challenging for surveillance methods to account for all or even a vast majority of 
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autism cases (Nonkin Avchen et al., 2011).  In addition to registries targeting autism 
cases, consistent physician reporting of autism cases must take place for more accurate 
ASD counts to be possible.  Accurate counts also rely on physicians and other experts 
being able to detect and diagnose a problem early.  A clear picture of the needs of autistic 
children and their families from an early age allows government programs to allocate 
funds and create policies that most significantly and efficiently benefit them.  Thus, the 
ease of receiving a diagnosis must increase if benefits from early interventions are to be 
retained. 
2. Problem Statement 
 
The terminology related to autism and the classification of the various conditions 
within ASD is complicated and can lead to problems with both obtaining and maintaining 
a diagnosis.  Children diagnosed with autism after 2001 are more likely to have their 
diagnosis lost or altered than were children diagnosed before 2001.  This is likely because 
changes in the definitions of autism disorders caused confusion, often leading physicians 
to apply a diagnosis of a specific disorder within the spectrum of autism as a placeholder 
until a more definite diagnosis could be assigned(Daniels et al., 2011).  In addition to 
convoluted terminology, autism also tends to have a high comorbidity, which can lead to 
symptoms similar to those of autism causing issues with a child’s diagnosis (Matson, 
Matson, & Beighley, 2011).  Although medical registries have been shown to be useful 
for information exchange and research, their usefulness relies heavily on data quality (the 
accuracy with which data represents a real population).  One characteristic of registry 
data that can cause its quality to be diminished is unclear definitions of for its data items 
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(Arts, De Keizer, & Scheffer, 2002).   The unclear definitions and boundaries of autism, 
therefore, would make it difficult to maintain high quality data in an autism registry.  
This is exacerbated by prolonged periods of time leading up to a diagnosis caused by the 
time that passes before symptoms clearly exhibit themselves and the inability of experts 
to quickly place a child in one of several different ASD diagnosis groups (Wiggins, Baio, 
& Rice, 2006). 
A lack of data, of a high quality or not, has made it difficult for researchers to 
perform studies of significance to explore trends, causes, and clusters of autism.  It also 
has made it difficult for public health agencies to properly address the disorder in 
communities everywhere.  However, it has been shown that well-maintained electronic 
registries can provide larger quantities of high quality data for researchers to interpret and 
public health officials to utilize (Daniels et al., 2012).   
The Indiana State Department of Health (ISDH) maintains a birth defects registry 
called the Indiana Birth Defects and Problems Registry (IBDPR) which contains autism 
data.  The primary purpose of the IBDPR is to prevent birth defects and childhood 
developmental disabilities as well as to help improve the quality of life for Indiana 
residents affected by them.  Furthermore, the IBDPR exists to perform the following 
functions: 
 Detect trends in birth defects 
 Suggest areas for further study 
 Identify epidemiological factors associated with birth defects 
 Address community concerns about the environmental effects on birth 
outcomes 
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 Evaluate education, screening, and prevention programs 
 Establish efficient referral systems that provide special services for 
children with identified birth defects and their families 
Autism, like the other birth defects contained in the registry, is a reportable 
condition (a condition which is required to be reported to public health officials upon 
diagnosis) for healthcare providers.  Therefore, physicians who diagnose a child with 
autism must submit a report using the IBDPR’s web application, providing whichever of 
the four ICD-9-CM (International Classification of Disease, 9
th
 Revision, Clinical 
Modification) codes for ASD disorder corresponds to the diagnosis.  These codes work as 
a standardized way for clinicians, public health officials, and other people in the 
healthcare field to communicate about a condition using the same classification system.  
Unfortunately, low reporting rates for autism by physicians have caused the IBDPR to 
send multiple reminders to physicians to request that they submit their diagnoses of 
autism.  They also attempt to ascertain further cases by targeting potential autism cases 
from hospital discharge data as it is received by the ISDH.  Nonetheless, such data must 
be audited by public health officials to determine whether these children are at least a 
probable case of autism (IBDPR, 2011).  This study hypothesizes that such difficulties 
obtaining data leads to a lack of information that is representative of the population of the 
state of Indiana, rendering it unable to properly perform its primary functions. 
 
2.1 Purpose of Study 
 
 The primary objective of this study is to evaluate the IBDPR’s autism data as a 
representation of the population of the State of Indiana while analyzing the terminology 
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that is used to define the data that is within the registry. The ideal outcome of this 
evaluation is to determine whether the IBDPR’s ability to improve the quality of life for 
Indiana residents affected by autism is inhibited by a potential lack of knowledge about 
these affected residents, resulting from a lack of data. 
2.2 Scope and Limitations 
 
 This study represents an exploratory analysis of ASD data sources for Public 
Health agencies and a potential taxonomy for the organization of ASD data.  It also 
represents an attempt to hypothesize potential impacts of such data on other stake holders 
aside from Public Health agencies.  The study is not, however, intended to be an analysis 
with statistical significance.  The study’s exploratory nature is intended to encourage 
further research and analysis rather than to reach significant statistical conclusions. 
3. Background 
 
3.1 Defining Autism Spectrum Disorders 
 
 Autism Spectrum Disorders are also known as Pervasive Developmental 
Disorders (PDD).  As defined by DSM-IV-TR, they are disorders that are “characterized 
by severe and pervasive impairment in several areas of development: reciprocal social 
interaction skills, communication skills, or the presence of stereotyped behavior, 
interests, and activities.”  This spectrum of disorders contains Autistic Disorder, 
Asperger’s Disorder, Rett’s Disorder, Childhood Disintegrative Disorder, and Pervasive 
Developmental Disorder Not Otherwise Specified (APA, 2000).  To receive a diagnosis 
of Autistic Disorder, a child must exhibit six or more symptoms from three specific 
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symptom groups.  These symptom groups include qualitative impairment in social 
interaction, qualitative impairments in communication, and restricted, repetitive, and 
stereotyped patterns of behavior, interests, and activities.  In addition, the child must 
show delays or abnormal functioning in social interaction, language, or symbolic or 
imaginative play before he or she reaches 3 years of age.  The following figure visualizes 
the classification of Autistic Disorder and the other Autism Spectrum Disorders: 
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Figure 1: Visualization of the DSM-IV-TRclassification of Autism Spectrum 
Disorders 
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 Asperger’s Disorder consists of the “impairment in social interaction” and 
“restricted repetitive and stereotyped patterns of behavior” categories of symptoms, but 
does not exhibit the impairment in communication skills.   Childhood Disintegrative 
Disorder (CDD) exhibits itself by apparently normal development in a child for the first 2 
years of life followed by significant loss of previously acquired skills before the child 
reaches 10 years of age.  These symptoms are also accompanied by symptoms from 2 of 
the 3 groups of symptoms in Autistic Disorder.  Rett’s Disorder is very similar to CDD in 
that it results in the loss of previously acquired motor and social skills, but is also 
exhibited by deceleration of head growth in the first few years of life and more severely 
impaired language development.  Finally, Pervasive Development Disorder Not 
Otherwise Specified (Including Atypical Autism) is used to describe any disorder when a 
child shows evidence of severe and pervasive impairment in the development of social 
interaction or communication skills, but does not meet the criteria for another specific 
PDD (APA, 2000).  The APA created these multiple definitions of PDDs in DSM-IV to 
compensate for a previous definition of autism which they thought was too broad.  They 
were attempting to reduce the number of false positives and felt this justified the creation 
of multiple subcategories of autism(e. a. Volkmar, 1994).  Unfortunately, these multiple 
subgroups of ASDs have caused physicians to be unable to diagnose autistic children in a 
timely manner, let alone diagnose them consistently.  Many years of confusion have led 
many to make the assertion that clearer guidelines for diagnosis should be created for the 
benefit of potential research (F. R. Volkmar, State, & Klin, 2009). 
3.2 Current Terminology Usage by Indiana State Department of Health 
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 For the purposes of public health and the maintenance of autism data by the 
IBDPR, ASDs are divided into four different categories by their ICD-9-CM codes.  These 
codes are 6-digit numbers which are part of a standardized classification for all diseases.  
The four different groups are Autism, Childhood Disintegrative Disorder, other specified 
Pervasive Developmental Disorders, and unspecified Pervasive Developmental 
Disorders.  Information about ASDs is received at the ISDH electronically in the form of 
ICD-9-CM codes either from a physician or from hospital discharge billing data.  Receipt 
of a physician diagnosis report of any form of autism is taken as a confirmed diagnosis.  
Receipt from billing data, however, results in a medical record review by a chart auditor.  
Following the review, the auditor determines whether the report of an ASD can be 
recorded as a confirmed case or at least a probable one.  The IBDPR focuses not on the 
strict definitions of autism, but rather on the targeted ICD-9-CM codes and whether a 
perceived case is likely to be a true one.  This is for the sake of attempting to maintain 
data that is as accurate as possible.  Failure to maintain accurate or adequate data would 
prohibit the IBDPR from performing a majority of its (and the ISDH’s) primary 
objectives.  It is difficult for the ISDH to determine where interventions should be 
performed without data to guide them, and the needs of the autistic community cannot be 
assessed properly without knowledge of the circumstances under which those in that 
community live.  To that end, further information is also held about the child who has 
been diagnosed, such as age and sex of the child, and the location and date of the 
diagnosis.  However, no further autism terminology is used (IBDPR, 2011). 
3.3 Special Education Eligibility in the Indiana Department of 
Education 
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 With education, autism is essentially defined in terms of qualification for special 
education benefits.  While the definitions of autism and other PDDs themselves are 
essentially the same as those used by the APA, in Indiana the child must also undergo 
what is called a Case Conference Committee (CCC) which assesses their eligibility.  The 
first segment of a child’s CCC includes an assessment of their current academic 
achievement, their functional skills or adaptive behavior, multiple different types of 
communication skills, and their motor skills.  The CCC also includes analysis of the 
student’s social and developmental history, a systematic observation of their interactions 
in various environments, and any other assessments and information that may be 
pertinent at the time of the CCC (Indiana General Assembly, 2012).  A child only meets 
the criteria for ASD special education eligibility after the CCC determines based on all of 
these steps that the child is indeed autistic.  As a result of these strict criteria, many 
children do not qualify for special education as autistic despite the fact that they have an 
ASD diagnosis from a physician. 
4. Methods 
 
 Using an exploratory analysis of data from multiple sources, this study was 
intended to examine the use of autism terminology and classification in a practical 
setting.  Its aim was to explore the implications of the data and terminology for the fields 
of education and public health, particularly on the IBDPR’s ability to perform its desired 
functions. 
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 A literature review was also performed to determine the impact that the new 
DSM-V definition of autism will have on those affected by the disorder in the future, 
both near and far. 
4.1 Data Collection 
 
 The data for this study were obtained by an official request to the IBDPR at the 
ISDH.  Following an IRB request for approval of exemption, which was approved, a 
formal letter of request was written to officials at the IBDPR.  The requested items in the 
letter included de-identified data containing the following fields: city/town of the 
diagnosing physician, age (in years) of the patient at diagnosis, sex of the patient, the 
official diagnosis of the patient, and the source of each patient’s data (physician or 
hospital discharge data).  This initial request for data was denied, citing the potential 
identification of patients from specific fields that were requested as a result of a limited 
number of cases.   
An additional request was written following the denial of the original.  The 
subsequent request asked for fewer fields, but the following three items were requested:  
 the number of children per county reported with each of the four autism-
related diagnoses for each of the past five years 
 the number that was obtained from hospital discharge data for each 
autism-related diagnosis for each county by year 
  the number of children that originated from both physicians and hospital 
discharge data for each autism-related diagnosis for each county by year. 
The four different diagnoses that the IBDPR receives and keeps record of based on their 
ICD-9 code are Autistic Disorder (299.00), Childhood Disintegrative Disorder (299.10), 
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other specified pervasive developmental disorders (299.80), and unspecified pervasive 
developmental disorder (299.90).  This request was accepted, but it was recommended 
that the data be grouped by region (groups of counties) rather than county.  
 Following the request to the ISDH for data from the IBDPR, an attempt was made 
to obtain data from the IDOE which specified the number of autism cases by age and 
county.  Upon discovering that such data was not maintained, letters of request were 
written to the Planning District Director for each school district to obtain autism data.  
Understanding that many districts likely have their special education data in different 
formats, the data were requested in any format that it would be available.  This data 
search was not intended to be exhaustive, but merely a means to obtain samples of data to 
compare against IBDPR data to analyze potential differences between the information 
that the two stakeholders work with.  Data in several different formats was sent in 
response by many Planning District Directors for the Special Education department of the 
IDOE.  Some district numbers were divided into ages while others provided total 
numbers alone. 
 Finally, a literature review was performed to obtain information about changes 
that will likely be made with how autism is diagnosed when DSM-V is released and 
implemented beginning in May of 2013.  This review was intended to aid with the 
speculation of potential impacts that the new definition could have for public health and 
special education stakeholders. 
4.2 Data Analysis 
 
Upon receipt of the requested data from the IBDPR, comparisons were made 
across the different data sources by each region.  The numbers were analyzed to 
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determine the level of agreement between sources and unusual trends were noted.  In 
addition to the data received directly from the ISDH, the IBDPR’s Legislative Progress 
Report from June of 2011 was reviewed to analyze the overall numbers of live births 
from the year 2004 to 2008 that have been counted as confirmed or probable cases of 
autism.  This data and its rates per 10,000 live births were compared to incidence rates 
that other studies have reported.  Data received from the Planning District Directors for 
Special Education departments were also compared to the IBDPR data to determine the 
level of agreement between public health and education sources.   
To perform the literature review of studies performed relating to the pending 
DSM-V release, the first reviewed item was the definition for Autism Spectrum Disorder 
that the APA currently plans to use in place of the previous definition found in DSM-IV-
TR.  Following this research, fifteen journal articles were found which pertained to 
potential effects that the new definition may have on different fields related to autism.  
The articles were found from links from the APA’s official DSM-V website, PubMed, 
and Google Scholar using the key words “DSM-V”, “autism”, “Asperger Disorder”, and 
“PDD”.  These articles were reviewed and several are discussed further in the results and 
discussion sections. 
5. Results 
 
 The data were received on December 5, 2011 in the form of tables.  The tables 
specify the number of cases (assuming there are 5 or more cases) for each of the 4 
categories of autism for each year from 2004 to 2008 in each region of Indiana.  Marion 
County is counted as its own region.  The data were divided by source, with one table 
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created for physician reports, one table created for birthing facility reports, and one table 
for cases that were reported by both.  Any county that has fewer than five cases is marked 
by an asterisk to indicate that the number of cases is too small to determine anything of 
significance.  The table for cases received from both sources was not included because no 
region had 5 or more cases reported by both sources in any given year. 
 
Table 1: Autism Cases Reported by Physicians 
 
    
Report 
Source & 
Diagnosis 
MD - 
Autism 
MD - 
Childhood 
disintegrative 
disorder 
MD - Other 
specified 
pervasive 
developmental 
disorders 
MD - 
Unspecified 
pervasive 
developmental 
disorder 
  
  
        
Birth 
year 
Region 
 
        
2003             
  Northwest 
 
* * * * 
  Northeast 
 
7 * 9 * 
  East Central 
 
7 * * * 
  Marion 
 
10 * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   10 * * * 
2004             
  Northwest 
 
* * * * 
  Northeast 
 
* * 15 * 
  East Central 
 
7 * * * 
  Marion 
 
7 * * * 
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  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * 8 * 
2005             
  Northwest 
 
* * * * 
  Northeast 
 
* * 18 * 
  East Central 
 
12 * * * 
  Marion 
 
10 * * * 
  West Central 
 
7 * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   8 * * * 
2006             
  Northwest 
 
* * * * 
  Northeast 
 
11 * 19 * 
  East Central 
 
7 * * * 
  Marion 
 
8 * * * 
  West Central 
 
* * * * 
  Southwest 
 
11 * * * 
  Southeast 
 
* * * * 
  UNK   9 * * * 
2007             
  Northwest 
 
6 * * * 
  Northeast 
 
8 * 21 * 
  East Central 
 
9 * * * 
  Marion 
 
12 * * * 
  West Central 
 
* * * * 
  Southwest 
 
6 * * * 
  Southeast 
 
* * * * 
  UNK   7 * 8 * 
2008             
  Northwest 
 
* * * * 
  Northeast 
 
* * 8 * 
  East Central 
 
* * * * 
  Marion 
 
* * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
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Table 2: Autism Cases Reported by Hospital Discharge Data 
 
    
Report 
Source & 
Diagnosis 
HDD - 
Autism 
HDD - 
Childhood 
disintegrative 
disorder 
HDD - Other 
specified 
pervasive 
developmental 
disorders 
HDD - 
Unspecified 
pervasive 
developme
nt disorder 
  
  
        
Birth 
year 
Region 
 
        
2003             
  Northwest 
 
* * * * 
  Northeast 
 
* * * * 
  East Central 
 
* * * * 
  Marion 
 
* * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
2004             
  Northwest 
 
9 * * * 
  Northeast 
 
* * * * 
  East Central 
 
* * * * 
  Marion 
 
5 * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
2005             
  Northwest 
 
22 * * * 
  Northeast 
 
11 * * * 
  East Central 
 
15 * * * 
  Marion 
 
9 * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
18 
 
  UNK   * * * * 
2006             
  Northwest 
 
21 * * * 
  Northeast 
 
17 * * * 
  East Central 
 
17 * * * 
  Marion 
 
14 * * * 
  West Central 
 
10 * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
2007             
  Northwest 
 
19 * * * 
  Northeast 
 
6 * * * 
  East Central 
 
11 * * * 
  Marion 
 
12 * * * 
  West Central 
 
8 * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
2008             
  Northwest 
 
13 * * * 
  Northeast 
 
* * * * 
  East Central 
 
7 * * * 
  Marion 
 
* * * * 
  West Central 
 
* * * * 
  Southwest 
 
* * * * 
  Southeast 
 
* * * * 
  UNK   * * * * 
 
 Using the data from these tables, bar graphs were created to visualize the number 
of cases reported to the ISDH from each of the two sources.  There is a graph for each of 
the 6 regions of Indiana, as well as one for Marion County.  Any year in which an 
asterisk is recorded in the table, that year is marked to have 0 cases reported on the 
graphs. 
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Figure 2: Reported Autism Cases in Northwestern Counties 
 
 
 
Figure 3: Reported Autism Cases in Northeastern Counties 
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Figure 4: Reported Autism Cases in East Central Counties 
 
Figure 5: Reported Autism Cases in Marion County 
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Figure 6: Reported Autism Cases in West Central Counties 
 
Figure 7: Reported Autism Cases in Southwestern Counties 
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Figure 8: Reported Autism Cases in Southeastern Counties 
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confirmed (some by physician diagnosis, some by medical record audit), or 37.4 %.  All 
174 cases reported by physicians (156 by only physicians, 18 by both physicians and 
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10,643 in 2009 to 11,514 in 2010, which indicates higher totals than those obtained from 
the IBDPR.  It also shows that funding for the special education disability level that 
autism is included in rose by $7,456,550 in that same time frame.  Of the districts that did 
respond with data, most of the data were not separated by age in any way.  Many districts 
or schools also had low numbers because they were such a small representation of the 
region or state, and it was therefore not possible to compare them to IBDPR data without 
corresponding data from other districts in their respective regions.  However, two 
counties that did respond with quality data stood out.  Despite only 16 confirmed or 
probable cases of ASDs in Elkhart County’s region (Northeast) in the IBDPR for the 
birth years 2004 to 2008, the 7 school districts in that one county have 74 children in that 
corresponding age group (preschool to 3
rd
 grade) that qualify for special education for 
ASD.  Additionally, the IBDPR has negligible data for Clark County for these years (5 or 
less cases confirmed or probable cases of autism), while the 3 districts in this county 
provide special education for ASD to 78 children in grades preschool through 3
rd
. 
6. Discussion 
 
 One statistic which indicates clearly that there is an issue with autism being 
under-reported in the state of Indiana is the incidence of autism per 10,000 live births 
based on the cases in the IBDPR.  With 515 confirmed or probable cases for children 
born from 2004 to 2008, autism has a rate of approximately 11.81 per 10,000 or 1 in 
every 847 live births.  Although more cases are sure to be reported as the average age of 
diagnosis ranges in studies from 3.9 to 5.7 years(Rosenberg, Landa, Law, Stuart, & Law, 
2011), it is unlikely that the autism rate for live births from 2004 to 2008 will rise to what 
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is typically accepted to be the average rate of 1 in 110 (Lord & Bishop, 2010).  Also, the 
higher rate of autism for children in the IDOE (1 in 90.95) negates the possibility that 
Indiana may have a low autism rate when compared to other states. 
 Although conclusions of statistical significance cannot be gained from the 
provided data, there are certainly areas of the state that are much less reliable than others 
with regards to physician reporting of autism.  While hospital discharge data for each 
region provided the IBDPR with more reported cases than did physicians, this gap was 
wider for the Northwest region of the state than any other.  Cases from hospital discharge 
data were higher in the Northwest region than in any other region for each of the five 
birth years.  Conversely, the Northwest region only provided a physician report count of 
five or better for one of the five birth years.  There could be many possible reasons for 
the physician reporting issue.  It could possibly be that when physicians diagnose autism, 
they simply do not think of it as a birth defect because symptoms are not present at the 
time of birth.  Therefore, it may not cross their mind to report a diagnosis of autism to the 
IBDPR.  Also, although autism has been getting more and more attention in the medical 
field, it may be possible that because it is not seen as an illness like the flu, STDs, or 
other contagious diseases, it does not trigger the response of reporting.   
 Despite specified autism data being received from very few District Directors for 
Special Education departments, data from those few specific locations seem to indicate 
that schools are more aware of autism cases than the IBDPR.  While the number of 
autistic cases in the Northeast region of the state of Indiana (which contains 16 counties) 
has no cases contained in the IBDPR data due to statistical insignificance for the birth 
year of 2003, Elkhart County alone has 23 cases for children of the corresponding age 
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(Grade 3).  2003 is a year in which all children born have now surpassed the average age 
of diagnosis by more than 2 years.  Such a high number of cases in one county far 
surpasses the amount of cases found in the IBDPR for Elkhart County’s entire Northeast 
region.  Although data for the remaining counties of the Northeast region were not 
provided, it is likely that at least some number of additional cases exist elsewhere in the 
region.   
 Another county whose autism count from Special Education sources far exceeded 
that of its entire region from the IBDPR was Clark County from the Southwest region of 
Indiana.  Despite the IBDPR’s lack of any noted cases of autism (5 or less) for the 
Southwest region for children born in 2006 or 2007, Clark County schools alone have 17 
autistic children in preschool.  Although there is not enough data for such numbers to be 
statistically significant, the numbers do indicate that there are likely more cases of autism 
in any given part of Indiana than are found in the IBDPR. 
It is certainly understandable that District Directors of Special Education would 
have more information on autistic children in their community than the ISDH, as schools 
and teachers deal with children on a daily basis while the ISDH typically only deals with 
them indirectly.  However, more information about true child population and how autism 
is represented in it could be beneficial for the IBDPR to have and to utilize for further 
research.  As the ISDH claims that the IBDPR’s main goals are to “improve the quality of 
the data available on birth defects in Indiana and to provide information…to the 
parents/guardians and primary care providers of children with confirmed birth defects”, it 
would stand to reason that obtaining further available data would be within its interests.     
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This low reporting of ASD makes it difficult for the ISDH to fully utilize the 
IBDPR for its intended purpose.  Without significant amounts of data available for autism 
throughout the state, it becomes very difficult for the ISDH to detect trends, identify 
epidemiological factors, or address community concerns about the environmental effects 
on birth outcomes that result in autism.  If there is not enough knowledge about the 
children that are affected by autism, where these cases take place, and when they take 
place, public health officials as well as other government officials cannot become 
properly informed to make decisions that will affect the autistic community.  Analysis of 
more robust data would be able to show these trends and epidemiological factors that 
may be taking place as well as provide knowledge for establishing efficient referral 
systems, evaluating education programs, and suggesting areas for further study.    
It is clear that efforts need to be made to obtain more data for the IBDPR to truly 
have high quality data on autism.  One potential method for obtaining more data would 
be collaboration with the IDOE.  Information about autistic children, which would remain 
confidential, could be provided by the IDOE to the IBDPR.  Such information would be 
difficult to obtain because of restrictions placed on accessing student health data by the 
Family Education Rights and Privacy Act (FERPA).  FERPA prevents agencies or people 
from outside of a child’s school to access that child’s health records.  Nevertheless, 
permission can be obtained by meeting with the State’s department of education and 
reaching a memorandum which can designate other governmental agencies as authorized 
representatives of a State-supported education program (Family Educational Rights and 
Privacy, 2011).  Although such a memorandum could be difficult to reach, it has been 
shown that more data and a higher rate of case ascertainment can happen when education 
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and public health data are combined in a registry (Judith Pinborough-Zimmerman et al., 
2011).   
Beyond further collaboration between the IDOE and the IDSH on data sharing, 
further encouragement of physicians (particularly those who already report regularly) to 
report ASDs and further overall public awareness may also aid eventually in acquiring 
more autism data.  An excellent time to conduct awareness and education campaigns and 
encourage physicians to be mindful of IBDPR reporting rules would be in May of 2013, 
when the new definition of ASD becomes official and researchers, clinicians, educators, 
and families alike can attempt a fresh start at comprehending ASD and what it means in 
our society.   
The American Psychiatric Association’s upcoming release of the fifth edition of 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-V) in May of 2013 
could affect future diagnoses and how autism information is obtained and utilized for 
research.  It also may have an effect on how families are able to cope, as it has been 
shown that many children who would have previously received a diagnosis of autism 
with DSM-IV-TR, will not qualify as autistic under the proposed DSM-V (Worley & 
Matson, 2012).  The intention of the new DSM-V autism definition was to cause a higher 
specificity while maintaining the sensitivity of autism diagnoses (American Psychiatric 
Association [APA], 2011).  The APA found the definitions of disorders within the 
spectrum to be inconsistent over time and across locations.  It also believes that ASD is a 
common set of behaviors which allows a single category to be applied to all affected 
individuals while including specifiers that may describe a specific case (APA, 2011).  
Consequently, the proposed changes from DSM-IV-TR will eliminate the subcategories of 
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autism and define it solely as a single category (APA, 2011).  This elimination of the 
subcategories results in the creation of a singular category and combines the social and 
communication deficits into a single symptom group rather than two separate ones.  It 
also requires that all of the social and communication deficits be exhibited.  Rather than 
requiring 6 symptoms across 3 different symptom groups, 5 symptoms are needed across 
2 different symptom groups (APA, 2011).  The following figure is a visualization of the 
simplified classification of ASD: 
 
Figure 9: Visualization of the DSM-V classification of Autism Spectrum Disorder 
 
While these changes seem to simplify the classification of autism, it is impossible 
to know for sure whether it will impact the clinical, public health, and special education 
fields in a positive way until the changes are officially implemented. However, an 
increase in early detection of ASD as a result of the simplification of its definition could 
have many positive impacts, most importantly an early intervention for autistic children, 
with sustained improvements in their areas of impairment. 
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From the review of the literature covering the May 2013 release of DSM-V, one 
conclusion that seems to be agreed upon unanimously by researchers is that the pending 
new definition of Autism Spectrum Disorder will result in a higher specificity of 
diagnosis, with possibly four times less false positives  (Frazier et al., 2012).  However, 
studies have also shown that the APA’s attempts to maintain sensitivity for diagnoses has 
not been successful (Frazier, et al., 2012) and that many children who meet the DSM-IV-
TR autism criteria but not the DSM-V criteria may experience significant impairments 
related to the core ASD symptoms (Worley & Matson, 2012).  The children most likely 
to be impacted by lower sensitivity of the DSM-V criteria would most likely be those 
who may have higher cognitive ability, but are still socially impaired and still have 
restricted repetitive and stereotyped patterns of behavior.  Such children would probably 
not retain special education eligibility in the same form that they are accustomed to. 
  Other studies show that girls, women, or adults may go undiagnosed or become 
misdiagnosed despite their autism (Wing, Gould, & Gillberg, 2011).  Nonetheless, there 
are studies that demonstrate that DSM-V is a vast improvement over DSM-IV-TR with 
regards to autism and that the model was consistent for children of any age or sex 
(Mandy, Charman, & Skuse, 2012).  Others felt that although the amount of subgroups 
for ASD were excessive and confusing, the new definition could still benefit from having 
just two basic categories of severe and mild autism (Mattila et al., 2011).  Some 
researchers are also of the opinion that Asperger Disorder is different enough from the 
new definition of autism that it should remain as its own entity (Nils, 2011). 
 Although there may be fewer false positives following the official release 
of DSM-V, there also seems to be evidence that indicates many children who previously 
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had diagnoses of a disorder on the autism spectrum will lose that diagnosis.  While losing 
an official physician diagnosis would not necessarily cause a child to lose their special 
education eligibility based on Article 7, the IDOE could still potentially alter the 
eligibility requirements to more closely resemble the official DSM-V definition.  
Although many will likely be diagnosed with another disorder based on their symptoms, 
this possible loss of benefits is a situation which must be closely monitored to ensure that 
children who need support from special education and health insurance are not left 
without assistance.                                                                                                                                                                                                                                                                                                                                                                                                                                           
7. Limitations 
 
This study was initially intended to provide an extremely detailed analysis of the 
data contained within the IBDPR.  The analysis was to include exploration into multiple 
data fields such as county and sex and to evaluate the demographics and location of 
autism cases with potential cluster areas.  Limited fields and case numbers prohibited this 
sort of detail which caused the study to become more of a search for discrepancies 
between sources. 
 Although the under-reporting of autism is accepted as fact by many public health 
officials, there is a lack of previous research papers that discuss this topic or prove it with 
any significance.  This lack of literature is the cause for the limited amount of papers 
cited to explain such under-reporting.   
 The insignificance of the IBDPR data that the IDOH was willing to provide for 
the study limited both the initial scope and the overall impact of the study.  Additionally, 
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the elapsed time between the data request and the release of the data prohibited further 
inquiries for data from the IDOH from being an option.  Finally, the speculation of the 
future impact of changes the autism definition in DSM-V is based on pending changes 
that are not yet official.  Further changes are possible before DSM-V is officially 
released. 
8. Future Research Recommendations 
 
Further research into the effects the implementation of DSM-V has on autism 
incidence in the state of Indiana and beyond would be a beneficial study following its 
official release, focusing as well on its effects on education.  The number of autism cases 
for the first 2 years would be compared against the 2 years prior to DSM-V 
implementation for the IBDPR and the IDOE.  The level of increase or decrease in the 
years following DSM-V’s adoption would be an indication of the true sensitivity and 
specificity of the new ASD definition and may also point toward a higher or lower 
percent reception of cases by the IBDPR.  Whether or not the elimination of ASD 
subcategories increases the significance (fewer instances of insignificant totals as a result 
of the numbers no longer being divided into groups) of the numbers received by the 
IBDPR would also indicate whether the population is being more accurately presented.  
With regards to education, an exploration into the number of ASD cases combined with a 
comparison of the special education funding data across the 2 years prior to and after 
DSM-V implementation would clearly illustrate the impact that the new definition of 
autism has on children with special needs across the state.  This study would determine 
whether DSM-V negatively or positively impacts autistic children and their families. 
32 
 
9. Conclusion 
   
The results of this study indicate that the suspected under-reporting of autism 
cases by physicians is a reality in the state of Indiana.  It is critical that more data are 
obtained by the IBDPR in order to make greater use of the information that has yet to be 
harnessed.  More data is crucial for the ISDH to obtain a better understanding of the 
autistic community that it serves.  In order for public health departments and other 
government agencies to make the correct choices when it comes to the lives of families 
that are impacted by autism, they must be well-informed.  Other sources besides 
physicians and hospitals, especially schools, must be tapped into for information about 
the population. Improvement of the quality of life for those affected by autism starts with 
knowledge about these members of the community.  Evaluating their needs and the needs 
of the State of Indiana requires data that better represent the population as a whole.   
The impending release of DSM-V will be very important to the future of autism 
research, and it should be studied closely.  Its effects on public health data organization, 
on special education funding, and most importantly on the lives of millions of children 
around the world, are of great significance to comprehend. 
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11. Appendices 
 
  Appendix A: APA DSM-IV-TR definition of Autistic Disorder 
A. Six or more items from (1), (2), and (3), with at least two from (1), and one each from 
(2) and (3): 
1. qualitative impairment in social interaction, as manifested by at least two of the 
following: 
a. marked impairment in the use of multiple nonverbal behaviors such as eye-to-
eye gaze, facial expression, body postures, and gestures to regulate social 
interaction 
b. failure to develop peer relationships appropriate to developmental level 
c. a lack of spontaneous seeking to share enjoyment, interests, or achievements 
with other people (e.g., by a lack of showing, bringing, or pointing out objects 
of interest) 
d. lack of social or emotional reciprocity 
2.   qualitative impairments in communication as manifested by at least one of the 
following: 
a. delay in, or total lack of, the development of spoken language (not 
accompanied by an attempt to compensate through alternative modes of 
communication such as gesture or mime) 
b. in individuals with adequate speech, marked impairment in the ability to 
initiate or sustain a conversation with others 
c. stereotyped and repetitive use of language or idiosyncratic language 
d. lack of varied, spontaneous make-believe play or social imitative play 
appropriate to developmental level 
3.   restricted repetitive and stereotyped patterns of behavior, interests, and activities, as 
manifested by at least one of the following: 
a. encompassing preoccupation with one or more stereotyped and restricted 
patterns of interest that is abnormal either in intensity or focus 
b. apparently inflexible adherence to specific, nonfunctional routines or rituals 
c. stereotyped and repetitive motor manners (e.g., hand or finger flapping or 
twisting, or complex whole-body movements) 
d. persistent preoccupation with parts of objects 
B. Delays or abnormal functioning in at least one of the following areas, with onset prior to 
age 3 years: (1) social interaction, (2) language as used in social communication, or (3) 
symbolic or imaginative play. 
C. The disturbance is not better accounted for by Rett’s Disorder or Childhood 
Disintegrative Disorder. 
(APA, 2000) 
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Appendix B: APA DSM-V definition of Autism Spectrum Disorder 
 
Autism Spectrum Disorder 
Must meet criteria A, B, C, and D: 
  
A.    Persistent deficits in social communication and social interaction across contexts, not 
accounted for by general developmental delays, and manifest by all 3 of the following: 
1.     Deficits in social-emotional reciprocity; ranging from abnormal social approach 
and failure of normal back and forth conversation through reduced sharing of 
interests, emotions, and affect and response to total lack of initiation of social 
interaction, 
2.     Deficits in nonverbal communicative behaviors used for social interaction; ranging 
from poorly integrated- verbal and nonverbal communication, through 
abnormalities in eye contact and body-language, or deficits in understanding and 
use of nonverbal communication, to total lack of facial expression or gestures. 
3.     Deficits in developing and maintaining relationships, appropriate to developmental 
level (beyond those with caregivers); ranging from difficulties adjusting behavior 
to suit different social contexts through difficulties in sharing imaginative play 
and  in making friends  to an apparent absence of interest in people 
B.    Restricted, repetitive patterns of behavior, interests, or activities as manifested by at 
least two of  the following: 
1.     Stereotyped or repetitive speech, motor movements, or use of objects; (such as 
simple motor stereotypies, echolalia, repetitive use of objects, or idiosyncratic 
phrases).  
2.     Excessive adherence to routines, ritualized patterns of verbal or nonverbal 
behavior, or excessive resistance to change; (such as motoric rituals, insistence on 
same route or food, repetitive questioning or extreme distress at small changes). 
3.     Highly restricted, fixated interests that are abnormal in intensity or focus; (such as 
strong attachment to or preoccupation with unusual objects, excessively 
circumscribed or perseverative interests). 
4.     Hyper-or hypo-reactivity to sensory input or unusual interest in sensory aspects of 
environment; (such as apparent indifference to pain/heat/cold, adverse response to 
specific sounds or textures, excessive smelling or touching of objects, fascination 
with lights or spinning objects). 
C.    Symptoms must be present in early childhood (but may not become fully manifest until 
social demands exceed limited capacities) 
D.         Symptoms together limit and impair everyday functioning. 
(APA, 2011) 
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Appendix C: IBDPR data by year for Birth Years 2004-2008 
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Appendix D: IBDPR data for Birth Years 2004-2008 by source 
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Appendix E: IBDPR data for confirmed case percentage 
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Appendix F: IDOE data for years 2008-2010 by condition 
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Appendix G: IDOE Eligibility Criteria for Autism spectrum disorder 
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